MR. PRESIDENT, LADIES AND GENTLEMEN,-I hope this discussion may allay the growing apprehension in the minds of the public and help to stimulate among the profession an interest in one of the most remarkable of epidemic diseases. As it is impossible to deal with all the features, I shall limit my remarks to the epidemic prevalence, the various strains of the germ, the sources of infection, and the serum therapy. I shall not deal with the clinical features of the present outbreak, as I do not know that there is anything calling for special remark. I have seen about twenty cases, among which the various types of the disease were represented, resembling very much the features of the disease I have seen in the United States; but the high rate of mortality shows that the type is of considerable intensity.
(1) EPIDEMIC PREVALENCE.
There is nothing to add to the story of the disease in Hirsch's great work on " Geographical Pathology," which concludes with the fourth pariod of epidemic prevalence, about 1882. A fifth period began early in the nineties. In the United States and Canada little or nothing had been heard of the disease since the outbreak in the early seventies. Isolated cases occurred, and I remember on several occasions in Montreal the diagnosis was raised between fulminant meningitis and malignant small-pox. The wave of ascent began in 1893 with a sharp outbreak in New York. Early that winter we heard rumours of a mysterious disease in the mining districts in the western part of the State of Maryland, and at the request of the health authorities we sent two members of the staff of the Johns Hopkins Hospital, Dr. Flexner and Dr. Barker, to study what turned out to be cerebrospinal fever. This marked the beginning of Dr. Flexner's important researches on the disease. The disease did not spread from the mining districts of the State, and yet that winter we noticed, for the first time in the history of the Hospital, an increase in the cases of sporadic meningitis. A remarkable house outbreak occurred in the city of five cases in one family. The introduction of Quincke's lumbar puncture gave an immense stimulus to the differentiation of the forms of meningitis, and at my clinic we became greatly interested in the pneumococcal, typhoid, tuberculous, and streptococcal forms. At this period there were but few outbreaks, that in New York having been the most serious. Then in 1897-98 the disease reappeared in different localities throughout the United States, and the first opportunity we had offered to study the outbreak at first hand occurred in Baltimore. For the past twenty years the disease has had a wider prevalence than perhaps at any period since our first knowledge of it in 1805. The best indications of its progress may be obtained from the volumes of the Index Medicus, in which under " Meningitis " the years of prevalence are indicated by the great increase in the literature. In 1893 and 1894 the references are very scanty, and those chiefly in the United States. In 1895-96 there were references in only three of the twelve numbers. In 1896-97 the reports were chiefly from Germany and Italy. In 1898 the references are more numerous, particularly in the United States, and this year was marked by the elaborate study of Councilman, Mallory, and Wright. During, 1899 and 1900 there were many outbreaks in France, and a few in the United States. For the next few years the literature is not so full, but since 1904 there has been a progressive increase in the references under cerebrospinal fever, the numbers of which often exceed those of pneumonia. New York suffered severely in 1904-05, Silesia from 1905 to 1907, France in 1-908-10, and the south-western States of America in 1911.
We are still in the fifth period, following Hirsch's arrangement, as since 1893 there has not been a break sufficient to constitute the epidemics of the present century as a separate cycle. A feature of special interest has been the serious prevalence of the disease for the first time in the United Kingdom. To 1907-08 there had never been an epidemic of any extent. The outbreaks noted by Ormerod in Allbutt and Rolleston's " System of Medicine " show only a few scattered cases, and even the Dublin outbreaks in the early seventies were not extensive. In 1907-08 the disease prevailed in Scotland and Ireland. In Glasgow there were 1,238 cases with 838 deaths, and in Belfast 725 cases with 548 deaths. Many small epidemics occurred in other parts of the country. The public authorities became aroused, and in 1912 the disease became notifiable for the entire country. A few outbreaks of no moment have occurred during the past three years, but the Local Government Board reports show a progressive but slight increase in the number of cases-272 in 1912, 304 in 1913, and 310 in 1914 . This winter, with the concentration of soldiers in camps and the unusually bad weather, outbreaks have occurred in numerous places.
The disease is following its usual course. It is never pandemic, in the sense in which we use that term of influenza. It may arise and remain in an isolated district, or there may be simultaneous outbreaks in adjacent regions, or in districts far apart. When the disease first occurred it was thought possible that over-sea troops were responsible for its importation. No doubt they are for the spread of the disease to the civilian population in the neighbourhood of the camps, but we must remember that there has been of late a rising morbidity. There was a small outbreak in 1913-14 in a western county, but the outbreaks reported to date are in very widely distant places all over the islands, and everywhere this winter conditions have prevailed which are known to be favourable to the prevalence of the disease.
The morbidity rate is one of the lowest. known among acute infections; in large cities rarely more than one or two per 10,000 of the population, increasing in small places to six or even eight. As an infection it is one of the most fatal, almost equalling cholera and plague in its mortality; and as a disease it is one of the most acutely fatal, as death may occur within from ten to twenty hours. On the other hand, there are cases which rival in chronicity Malta fever. As a killing disease throughout the population it is insignificant in comparison with pneumonia. It has always been a soldier's disease, though not in these islands, but in France, Italy, and in Germany the majority of the outbreaks have been in barracks-69 per cent. of those in France. As a meningitis it has two outstanding features-the dominance of the spinal involvement and symptoms, in which it contrasts strongly with the forms due to the pneumococcus, streptococcus, and tubercle bacillus; and secondly, it is the only variety from which we see recovery, occurring in from 25 to 50 per cent. of the cases.
In epidemic features cerebrospinal fever closely resembles pneumonia-the constant occurrence of sporadic cases; the occurrence of small foci in single houses, in barracks, or in gaols; the seasonal prevalence; the mild grade of contagiousness; the transmission by carriers; and the germ has a variability as distressing to the bacteriologist as that displayed by the pneumococcus.
(2) THE VARIOUS STRAINS OF THE GERM.
Our knowledge of the essential cetiology began with the discovery by Weichselbaum, in 1887, of a Gram-negative diplococcus in the exudate. In 1895 the observations of Jaeger roused great interest in the subject, and the elaborate studies of Councilman, Mallory, and Wrig4it, and those of Flexner and many French and German observers have,clarified and extended our knowledge.
The meningococcus, universally admitted to be the cause of the disease, is present in the exudate, and very often in the nasopharynx of patients, occurs in the blood in a considerable proportion of cases, and is met with in the internal lesions and in the joints. It presents specific immunity reactions, agglutination, complement deviation, and opsonisation. Unfortunately, like the pneumococcus, there are several strains, with well-marked biological differences. Already important studies have been made on a variety known as the parameningococcus, which may be culturally indistinguishable, but presents serological differences as regards agglutination, &c. We shall expect new light on these points from the rfesearches undertaken during the present epidemic, and we are particularly fortunate to have them in charge of such experts as Dr. Gordon and Dr. Arkwright, who have already devoted much study to the variety of the germ.
(3) SOURCES OF INFECTION.
One thing seems clear, that the germ is of low virulence, and the disease has about the same measure of infectivity as pneumonia. As a rule, neither doctors, nurses, nor attendants are attacked. As in pneumonia, two or three cases may develop in a ward, or there may be a house epidemic of three or four cases, or the disease may break out in a gaol or in a barrack, attacking a score or more persons. We had no instance in Baltimore of infection in the hospital. On the other hand, there was a house infection in which the mother, two sisters, and two brothers were attacked. In large outbreaks, as in New York and Glasgow, there were many instances of two or more cases in the one house. Occasionally a nurse or a doctor has contracted the disease, but this is very rare.
Two things have contributed to our knowledge of the sources of infection. In the first place, the discovery by Gee and Barlow, in 1878, of the posterior basic meningitis as a form differing from the tuberculous, the pneumonic, and the septic. It was determined by the work of Still, and of 'Hunter and Nuttall, that the meningococcus of Weichselbaum was also responsible for this variety. Not only in children does this sporadic form occur, but also in young adults, and it has a very variable incidence in the community. Every large hospital has had the experience such as that reported by Cecil Wall of the London Hospital in 1901, to which in the course of a few months, while meningitis was not specially prevalent in the country, twenty-one cases were admitted, nearly all in children, of whom ten recovered. So that we must accept the fact that the meningococcus is a widely spread organism in all communities as a germ of low virulence, attacking chiefly children under the age of 2, but also responsible for a certain number of cases of cerebrospinal meningitis in young adults. The 310 cases in England in 1914 represented so many individual centres, from few or any of which did the disease spread.
The second .discovery of prime importance was made by Albrecht and Ghon in 1901-the presence of meningococci in the throats of healthy persons in the vicinity of cases. Already in the Boston epidemic, Councilman and his associates demonstrated them in the throats of patients. The studies made during the recent epidemics have shown how widely spread in the community are carriers. The statistics are given in the various recent manuals. The incidence of carriers among contacts in the immediate entourage of a patient has varied from 10 to 50 per cent., and they are much more frequent in overcrowded districts of a city and in barracks. The number of carriers has been found to bear some relation to the intensity of an epidemic. Another point of importance has been determined-namely, the existence of carriers who are not contacts, i.e., who have never been exposed to the disease. Upon this point we need more information. The Munich studies of Mayer and his associates found 1P73 per cent. in the garrison of 9,111 men during a period in which no epidemic was prevailing, and even a higher percentage has been found in a smaller number of cases. We have no information on this point for Great Britain, but if would be well in the near future to have studies made upon contacts in association with sporadic cases.
These recent facts enable us to explain some points of great obscurity in the transmission of the disease. The carriers, who bear a definite proportion to the cases, act as their name indicates. Healthy persons with the germs in their mouths transmit to others in the ordinary contact of intercourse-in the use of common eating utensils, in kissing, in the use of the same towels, the contact of soiled hands in handshaking, the contamination of food by carrier cooks. Just as with pneumonia, only a very small percentage of carriers are attacked, so in cerebrospinal meningitis a measure of susceptibility in the individual must be assumed. This does not explain the tendency to recur in cycles, which, after all, cerebrospinal fever shares with a great many other infections. I have quoted elsewhere Sydenham's remarks on the geniius epidemicus. The variability of the organism lends support to the view that certain conditions may favour an. increased virulence -certain occult and unaccountable changes, of which as yet we know nothing, but which may explain the cyclic recurrence, just as in the great pandemics. Increased susceptibility on the part of the patient, due to depressing influences of hard work, overcrowding, and bad weather, has also to be taken into consideration.
How the meningococcus reaches the meninges is still under discussion, whether by direct invasion of the meninges from the nasopharynx through the ethmoidal or sphenoidal sinuses, or through the blood-stream, with specific localisation on the meninges. Certainly the sudden onset, the fulminant cases, in which death may occur before there is any purulent exudate in the meninges, and the presence of the meningococcus in the blood, are points strongly in favour of a primary blood infection. The question of detection of carriers and their treatment I must leave to others.
(4) THE SERUM THERAPY.
Meningitis caused by germs other than the meningococcus is almost uniformly fatal. Personally, I have not yet met with an instance of recovery in the pneumococcal, tuberculous, or streptococcal variety.
It is the high case mortality that makes an outbreak of the disease so dreaded. Until recently our treatment has been palliative-hot baths, lumbar puncture, and sedatives. The serum treatment, for which we have largely to thank Dr. Flexner, is directed towards the destruction of the organisms themselves in the meninges, acting by bacteriolysis and phagocytosis, at the same time neutralising the poisons. One cannot but be impressed in some cases with the remarkable results seen after the use of the serum. The statistics collected by Flexner, and the experiences of Robb in the Belfast epidemic, and the reports from the recent outbreaks in the south-western States are most favourable. To be successful it must be begun early and conducted vigorously. Others will speak of the results during the present outbreak, which have not, I am sorry to say, been very satisfactory. We are dealing apparently with refractory or fast strains, but these will probably be met by the manufacture of a serum from the germs of the present epidemic. As an outcome of the recent studies at the Rockefeller Institute by Martha Wollstein, the employment of a polyvalent serum including the parameningococcus strain is recommended. Another difficulty no doubt has been the technique, which naturally cannot always be carried out by experts; but these are points which I must leave for them to discuss.
DISCUSSION.
The PRESIDENT said he was sure all present had listened with great interest to Professor Osler's masterly and particularly stimulating introduction to the discussion.
With the permission of the meeting, and as far as the amenities of the situation allowed, he suggested that in the discussion the procedure should take somewhat the following form, which was very similar to that outlined by Professor Osler. He would call, first, upon gentlemen who could contribute to the knowledge of the characteristic features of past epidemics, from their personal experience. There were present that evening an extraordinary assemblage of gentlemen who were capable of speaking with the highest authority upon this and various other aspects of the subject, such as the bacteriological, the public health, and the administrative sides. He would then call upon gentlemen who would resume, for the benefit of the Section, present knowledge of the biological characters of the meningococcus, from the point of view of their significance epidemiologically. Next he would ask gentlemen to speak on the interpretation of the peculiarities of epidemics of eerebrospinal meningitis in the light of the knowledge at present available. And lastly sanitary measures, prophylaxis, would be discussed. The practical difficulties in dealing with the various suggestions that emerged would be considered in such detail as the time permitted.
